A mussel-inspired double-crosslinked tissue adhesive on rat mastectomy model: seroma prevention and in vivo biocompatibility.
Seroma formation is a common postsurgical complication of breast cancer surgery. It delays wound healing and may lead to other more serious complications. Conventional methods of reducing seroma formation through suturing or placement of surgical drainage produce inconsistent clinical outcomes. Tissue adhesives are viable alternatives but most of them are unsuitable for internal use and for large-area applications because of weak tissue adhesion strength or biocompatibility issues. The aim of this study was to evaluate the efficacy and biocompatibility of a mussel-inspired double-crosslinked tissue adhesive (DCTA) in reducing seroma formation after mastectomy. Thirty-six female Sprague-Dawley rats were randomly assigned to either the saline control group (n = 12), the TISSEEL sealant (Baxter) group (n = 12), or the DCTA group (n = 12). After performing a mastectomy and applying the corresponding treatment, the efficacy of DCTA was evaluated by measurement of seroma volume while its biocompatibility was assessed via micronuclei test and histopathologic examination. During the 1-wk postsurgical period, the average total seroma volume of DCTA was significantly lower than the saline control group. Importantly, the mean seroma volume in DCTA showed a decreasing trend, whereas those in TISSEEL and saline control groups showed otherwise. The application of DCTA showed no genotoxic effect on the host and no severe inflammation. This study demonstrates that the good tissue adhesion strength and stability of DCTA were successful in reducing seroma formation over a period of 1 wk. Furthermore, the results also showed that it is biocompatible, which makes it suitable for large-area, internal use.